Key to Unit 4-1 Provincial Practice Questions

Part 1- Multiple Choice

1B 21D 41D 61 A
2C 22 C 42 D 62 D
3C 23 B 43 A 63 A
4C 24 C 44 E 64 C
5A 25C 45 B 65 A
6 A 26 C 46 D 66 D
7D 27D 47 A 67 D
8B 28 C 48 A 68 D
9B 29D 49D 69 D
10C 30 B 50 C 70 D
11D 31B 51D 71C
12D 32B 52 C 72C
13C 33B 53 A 73C
14D 34 A 54 D 74 D
15D 35C 55 B 75B
16 D 36 A 56 D 76 A
17 D 37D 57 B 77 B
18 B 38C 58 D 78 C
19 A 39 D 59 A

20 C 40 D 60 A
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Chemistry 12 — Provincial Practice Questions

Written Response Questions [ | l\/ 1

1. Consider the following amphiprotic anions reacting with each other:

H2C6H15407- + HPO, = ?

a) Complete the Bronsted-Lowry acid-base equilibrium for the predominant reaction.
Write your answer here: 1
W Sré X

HaC HsOq + NaPOs 2 HzPOst HGHs0 7

b) Does the equilibrium above favour reactants or products? | |04 d Falan —('

c) Explain your answer to (b). -—H,@ wgaka ¥ Con )uﬁafe QCL;J ( H;Cg H&O-; ) 13
on the readtant side .

2. Calculate the pH of a 2.5 M C¢HsOH solution.
WA Ke =1-3x107°

CeHsOH + Ha0 = Hyof =+ C6H5O
[Tl 2.5 o O o)

1\
@] -x B(\ +x
HER VAT

Ko =HsOULGHO] | x* )@Z.B—XE’ 2.5

X

[ColgOH] (4.5 ~x
|< = )(7/
- pli = ~log CH30t]
< 2.5Ka pH * 4.74

CH3O’*_] =% = \2.5(1-3x10™)
LHz0%3 = 1.8028x10"5M
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3. Calculate the pH of a 0.60 M &aNg)z solution.

Ne'
Spec..

N,
w8

Unit 4-1 Provincial Practice Questions

NG

K, - =K
: kﬁmaz 4.6xlo~% -___,-? (710

T ra

NO; + Ha0 2 HNO, + ou-
Y T o o
G e | X MEEg |
€] lodo= |/ | x X

Ky TANOJMOHD] . %% o %=

T (o] (00) o0

4. Calculate the pH o

f_’L.

RQ@H — R + 204

IoH 3=

poﬂs 0.04576

5.

0.90M

qoM

ssume 0-60-X = 0.60

(s®)

|oH= 13.95]

between aluminum hydroxide and sulphuric acid.

= 0.6o K,
Lo 1= %= \Jo.c0@ B0 ")
fol] = 3.6116x10"M

FOH: 51442

pH- 8.5 |

Write the balanced formula equation to represent the complete neutralization reaction

AAI0H, +3H:90, == 61,0 + ALS0,)-

6.a) Write the net ionic equation for the acid-base reaction that occurs between KF,q) and
NHiNO3q). (2 marks)

NHgmg,“" F{am s NH3(4€:)+ HF(M-

b) Are reactants or products favoured at equilibrium? (1 mark)

reactants
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7. A sample of pure KOH () is dissolved in water to make 8.0 L of solution and a pH = 9.82
results. Calculate the mass of pure KOH that was dissolved. (3 marks)

\P[an'- pH — POH —> [oN71 = [koY] — mol koth —= g koH

pH = 9.82
pOH=14.00-9.82 .

oll = 4.18 mol KOH> 4 L07x10°°M % 8.0L = 5. 2855x16 %o
lot)-antogl-449) 105> KON = 5386540 ol koljx 561 < 3015
):OH.}-: L.é07><\0-5M I mol ;’
Ckot 6:607x0°M | s —

)Mgosl_‘s 3.0x10°g O_@

8. At 20°C, the pOH of a sainple of water is 7.085. Calculate the value of Kw for water at 20°C
using this data.

JHQ%)? I"boﬂgag)ﬂ* OHEG}) szantlloy('f)ku/)
Tn el water ph=p0K = anilog (- j4-17)
(PKL,\)SPH-*POH [K - é?é =3
pkw = A p0H ~ 2(7.086) b lpx il

pkw= 14.17

9. a) Which has a higher conductivity, 2.0 M H,S or 0.01 M HBr? FO- Ol M HBY“ l

: )  Lower (on concentrations means |ouer conductiirt
b) Justify your answer using calculations. 3
0.00M 0.0iM 0.0t

HBr is a SA  so HBr + K0 — [H30" + Br~
50 [H301) and [Bv]) are both 0.01M

L[gSiJ a weak acid H,S +Ha_0 = H30+ + us

K ™ LH30+J LHs] N {S, \)(\/ ?{ ' ‘l, 2
EN}S] Q-O“X Z0-% |~ ~d x | x

assume 2-0-4 = 2.0

W, & f; %= 2.0ke — [H50')=x \2.0(@x109 = 4.3x(0 "M
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10. At a particular temperature a 1.0 M HCN solution has a pH = 4.05. Calculate the value of Ka
at this temperature. (4 marks) P H AT HS 01-:[ ICE = Ka

G)H= 4.05 -
THo0)- anilog (-4.06) = 8.9125x10™M
HCN + K 0 2 H30+ + N
(1| 1o [ o B
el [8amexio™ | X [+8:91a5x10°%| +8.9125x10~
[El 1.0-8.‘7125)&!0"'1/ 89125%10° | 8.91a5%10™ |

_ CHaod LeND . (Bansx0)* o -9
Ka SEHCMJ (1o-8-925x10™)  ~ T.9%I0" =Ka_

11. A 0.65 M solution of CN™ has a pH of 12.13 at a certain temperature. Calculate the Kb of
CN- at this temperature. OQH —apOH — 0K JQ% Kb
pH=13.13 poH =[4.00-13.13 = [.Q7

IOH-J=GV1+”02 ("-%7): 00’34—ﬂ 'sz ZHC’O][OHT} ‘
CN™+ HaO0 &2 HCN +OH~ Len]
170.55 [¢) o) | kbg (0.0]349)2’
00BAT 1 +0’;‘,??4q ?;:E:; j (045-0.01349)
-0, 0.0l : . _ L
. Ko- 2.9%10°7]

12. Explain why H3O" is the strongest acid possible in aqueous solution.
All s‘h'onger‘ acids (ej. HMGg,HCI) (onlze {00"[/@ in
agueous seluchon fo produce {36 (ons
(levelling elfect)
13. What is the pH of a 0.70 M oxide solution?
0% 4 HaO —= 204~ [oK]= L4 M
6.70m —L—=> |4y POH- -(og ICJ’(—‘Z)

PH=14 - pol
[pH= 14.15]
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14. Write the equation for an amphiprotic anion acting as an acid with water.
93) HCO3 $ HgO Z_-——D H30+ + COs -

15. How much water needs to be added to 500.0 mL of a solution of pH = 2.000 to bring the

TR i FCxFU=lCx1V
in'had sohn. 2.000] o0.0l00Mm| FV -J_%&l_\i = 0.0100 x S00.0mL
‘anJ sefn- (2301 | 0.00500 v 0.00500

FV = (000 mL
Water Added = FV -1/

= (000- mL -~ 500.0mL = (500 (500 mL | {

16. A 0.60 M solution of a weak acid has a pH = 1.78. Use calculations and the table of acids to
identify which acid it is. H = INs ot K8y Ko

pH=1.78 LoD= an‘Mo? ( 1718) = 0.0/16596 M

A+ HeO =2 HyO'+ A~ ka=CHOULA]
Ho-éo 1 = a0 —IWAT

z =(0.01598)* = ui
- 0.016676] X \+Ool€5?‘6\+00ré% VmLT%YI?Ilm 4-7X!Q |

40-0.0kt6)” "\ |0.016596 |0.016594 Close Malch with HNO,. (&\:4.(#[6"2}

a) Write an equatlc'm to represent the predominant réaction when HCgHs0O7™ is mixed with
HCOj5". (1 mark)

3...»
HC5H507 + HCO3 = HQCO_g ¥ CéHgO
WrA SrA B
b) Justify your statement by comparmgKavalues (1 mark)
Ka g0 = 4-x157 >Kayeor =56x16" 50 HEHOF acks as
th acd reactont

) Identify a conjugate acid-base pair. (1 mark)
b 3= -
HCg,HgO7 and QHSO, or H;;LCOB Gnd HCO;s
CA CB cA cB
d) Predict whether equilibrium will favour the production of reactants or products. Explain.
(2 marks)

Prediction: ’—Lﬂ' Qﬁ,ut m a ‘(; Jowrs ’Péad a V]:fS
Explanation: N Ce l-\s 07 (on ‘H\Q YGOCJLawf SIOI(’_) s a wea ke g

aad +han HyC05 (onthe proo/ud's:d’e) Eﬂ.a,:/tbﬂarw aﬂwaﬁj
Lavours +ke weaker acd .
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